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Application No. ! 0/686,5 11 Office Action Date: 03/3 1/2006 

Filed: 10/14/2003 ^ OA Response Date: 6/26/2006 

This listing of claims replaces all prior versions and listings of claims in the application. 
Listing of Claims: 

1 . (original) Speed control for a multi-mode, electro-mechanical transmission 
including an input member coupled to a prime mover, at least one planetary gear set, at 
least one motor, at least one torque transfer device, a plurality of operating states and an 
output member, comprising: 

an open loop motor torque controller operative to control a preselected 
transmission speed to a target speed as a predetermined function of preselected 
transmission torques and accelerations. 

2. (original) The speed control as claimed in claim 1 further comprising at least 
one closed loop effort operative to act upon a predetermined transmission speed error. 

3. (original) The speed control as claimed in claim 1 wherein said plurality of 
operating states includes a first state effective to operatively couple the input to the output 
through a first gear set, a second state effective to operatively couple the input to the 
output through a second gear set, a third state effective to operatively decouple the output 
from the transmission, and further wherein when one of said first and second states is 
operative said preselected transmission member torques comprise input member torque 
and output member torque, and said preselected transmission accelerations comprise 
input member acceleration and output member acceleration. 
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output through a second gear set a third «*»f- » • v 10 ine 

operetive satd preseIected ^ 

mpul member acceleration and output member acceleration. 

5. (original, The speed control as denned in claim 1 wherein said p luramy of 

■hrongh a flret gea, set, a second state effective «n operatively couple the input ,o rhe 
output mrough a second gear ser, a third st a,e estiva to operetively deconp,c the outpu, 
from .he nansmission, and further wherein when ^ ^ ^ fa ^ 
preselected treosmiasion member .o^s comprise inpu. member torque, and said 
preselected transmission accelerations comprise tapn. member aeoclemtion, ourpa 
member acceleration and slip speed acceleration across a, leas, one torque transfer device. 

6. (original) The speed eonnol aa claimed in claim 2 wherein said pluratty of 
operating states inc.udes a to, state effective to operative* coupre the inpn, <o me output 
through a fire, gear se, a second stete effective to operetively couple *. input u> me 
ourpu, mrough a aecond gear set, a mird Sate effective to operetivdy decouple the oumu. 
from the transmission, and fimher wherein when said third Mate is operetive said ' 
preselected transmission member torques comprise input member torque, and said 
preselected transmission accelerations comprise input member acceleration, output 
member acceleration and slip speed acceleration across a, tea* one ,on,ue transfer device 



GMC3I47 

3 of 10 

PACE 4/1 1 * RCVD AT 6/2672006 5:23:00 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-6/39 * DNIS: 2738300 * CSID: 2486762799 ■ DURATION (mm-ss): 03-38 



06/26/2096 17:21 2486762799 



CICHOSZ&CICHOSZ 



PAGE 05/11 



Application No. 10/686,511 Office Action Date: 03/31/2006 

Filed: 10/14/2003 OA Response Date: 6/26/2006 

7. (original) Method for controlling transmission member speed in a multi-mode, 
electro-mechanical transmission including an input member coupled to a prime mover, at 
least one planetary gear set, at least one motor, at least one torque transfer device, a 
plurality of operating states and an output member, comprising: 

providing a model of the transmission corresponding to an active one of 
said plurality of operating states, said model including controlled and uncontrolled 
external torques and preselected transmission accelerations; 

providing values for said uncontrolled external torques into the model; 

providing values for said preselected transmission accelerations into the 

model; 

solving the model for values of said controlled external torques; and, 
applying torque to the transmission in accordance with said values for said 
controlled external torques. 

8. (original) The method for controlling transmission member speed as claimed in 
claim 7 further comprising providing for closed loop effort acting upon at least one 
predetermined transmission member speed error. 

9. (original) The method for controlling transmission member speed as claimed in 
claim 8 wherein the closed loop effort acts upon a number of transmission member speed 
errors related to the number of degrees of freedom of the transmission in the active one of 
said plurality of said operating states. 

10. (original) The method for controlling transmission member speed as claimed 
in claim 8 wherein said plurality of operating states includes a first state effective to 
operatively couple the input to the output through a first gear set, a second state effective 
to operatively couple the input to the output through a second gear set, a third state 
effective to operatively decouple the output from the transmission, the active one of said 
plurality of operating states is one of said first and second states and the closed loop effort 
acts upon input member speed error. 
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1 1 . (original) The method for controlling transmission member speed as claimed 
in claim 8 wherein said plurality of operating states includes a first state effective to 
operatively couple the input to the output through a first gear set, a second state effective 
to operatively couple the input to the output through a second gear set, a third state 
effective to operatively decouple the output from the transmission, the active one of said 
plurality of operating states is said third state and the closed loop effort acts upon input 
member speed error and slip speed error across at least one torque transfer devices. 

12. (original) Method for controlling transmission member speed in a multi-mode, 
electro-mechanical transmission including an input member coupled to a prime mover, 
said transmission further including a pair of planetary gear sets, a pair of motors, a pair of 
torque transfer devices for selectively activating one of said two modes, and an output 
member, comprising: 

providing a mode model of the transmission corresponding to an active 
one of said modes, said mode model including controlled and uncontrolled external 
torques and preselected transmission accelerations; 

providing values for said uncontrolled external torques into the mode 

model; 

providing values for said preselected transmission accelerations into the 

mode model; 

solving the mode model for values of said controlled external torques; and, 
applying torque to the transmission in accordance with said values for said 
controlled external torques. 

13. (original) The method for controlling transmission member speed as claimed 
in claim 12 wherein said uncontrolled external torques comprise input and output 
member torques. 
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14. (original) The method for controlling transmission member speed as claimed 
in claim 12 wherein said controlled external torques comprise motor torques. 

15. (original) The method for controlling transmission member speed as claimed 
in claim 1 3 wherein said controlled external torques comprise motor torques. 

16. (original) The method for controlling transmission member speed as claimed 
in claim 12 wherein said preselected transmission accelerations comprise input and 
output member accelerations. 

17. (original) The method for controlling transmission member speed as claimed 
in claim 12 wherein said uncontrolled external torques comprise input and output 
member torques, said controlled external torques comprise motor torques, said 
preselected transmission accelerations comprise input and output member accelerations, 
and the torque applied to the transmission in accordance with said values for said 
controlled external torques is applied via said pair of motors. 

1 8. (original) The method for controlling transmission member speed as claimed 
in claim 12 further comprising providing a closed loop effort acting upon a predetermined 
transmission member speed error. 

19. (original) The method for controlling transmission member speed as claimed 
in claim 18 wherein said predetermined transmission member speed error comprises input 
member speed error. 
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20. (original) The method for controlling transmission member speed as claimed 
in claim 12 wherein said transmission fiirther includes a neutral state in which the output 
member is selectively decoupled from the transmission by simultaneous release of said 
pair of torque transfer devices, further comprising: 

providing a neutral model of the transmission corresponding to an active 
neutral state, said neutral model including controlled and uncontrolled external torques 
and preselected transmission accelerations; 

providing values for said preselected transmission accelerations into the 

neutral model; 

solving the neutral model for values for said controlled external torques; 

and, 

applying torque to the transmission in accordance with said values for said 
controlled external torques. 

21. (original) The method for controlling transmission member speed as claimed 
in claim 20 wherein said neutral mode uncontrolled external torques comprise input 
member torques. 

22. (original) The method for controlling transmission member speed as claimed 
in claim 20 wherein said neutral mode controlled external torques comprise motor 
torques. 

23. (original) The method for controlling transmission member speed as claimed 
in claim 21 wherein said neutral mode controlled external torques comprise motor 
torques. 

24. (original) The method for controlling transmission member speed as claimed 
in claim 20 wherein said neutral mode preselected transmission accelerations comprise 
input and output member accelerations and a slip speed acceleration of at least one of said 
pair of torque transfer devices. 
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25. (original) The method for controlling transmission member speed as claimed 
in claim 20 wherein said neutral mode uncontrolled external torques comprise input 
member torque, said neutral mode controlled external torques comprise motor torques, 
said neutral mode preselected transmission accelerations comprise input and output 
member accelerations and a slip speed acceleration of at least one of said pair of torque 
transfer devices, and the torque applied to the transmission in accordance with said values 
for said neutral mode controlled external torques is applied via said pair of motors. 

26. (original) The method for controlling transmission member speed as claimed 
in claim 20 further comprising providing for the neutral model of the transmission a 
closed loop effort acting upon predetermined transmission member speed errors. 

27. (original) The method for controlling transmission member speed as claimed 
in claim 26 wherein said predetermined transmission member speed errors comprise input 
member speed error and slip speed error across one of said pair of torque transfer devices. 
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